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Foreword 

The U.S. Environmental Protection Agency is charged by Congress with protecting the Nation's 
land, air, and water resources. Under a mandate of national environmental laws, the Agency strives to 
formulate and implement actions leading to a compatible balance between human activities and the ability 
of natural systems to support and nurture life. To meet this mandate, EPA’s research program is providing 
data and technical support for solving environmental problems today and building a science knowledge 
base necessary to manage our ecological resources wisely, understand how pollutants affect our health, 
and prevent or reduce environmental risks in the future. 

The National Risk Management Research Laboratory is the Agency’s center for investigation of 
technological and management approaches for reducing risks from threats to human health and the 
environment. The focus of the Laboratory’s research program is on methods for the prevention and 
control of pollution to air, land, water and subsurface resources; protection of water quality in public water 
systems; remediation of contaminated sites and ground water; and prevention and control of indoor air 
pollution. The goal of this research effort is to catalyze development and implementation of innovative, 
cost-effective environmental technologies; develop scientific and engineering information needed by EPA 
to support regulatory and policy decisions; and provide technical support and information transfer to 
ensure effective implementation of environmental regulations and strategies. 

This publication has been produced as part of the Laboratory’s strategic long-term research plan. 
It is published and made available by EPA’s Office of Research and Development to assist the user 
community and to link researchers with their clients.  

E. Timothy Oppelt, Director
      National Risk Management Research Laboratory 
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Abstract 

This is one volume in the report series entitled “Stormwater Treatment at Critical Areas” and describes the 
work conducted on filtration media for stormwater treatment between 1994 and 1996. Other volumes in 
this report series describe the results of field investigations to determine sources of urban stormwater 
runoff pollutants, field investigations of storm drain inlet devices, and development of a prototype 
treatment device that could be installed at the storm drain inlet in critical source areas. 

Filtration, especially ‘slow’ filtration, is of interest for stormwater runoff treatment because filters will work 
on intermittent flows without significant loss of capability. This work was initially planned to be the 
optimization of a sand filter to be installed in the filter chamber of the Multi-Chambered Treatment Train 
(MCTT). However, the poor removals provided by newly constructed sand filters led to the investigation of 
other media that had the potential to more ‘permanently’ retain pollutants. 

Stormwater filters currently in operation typically use the following media – sand, compost, and peat. This 
research tested the capabilities of the media currently in use, plus others with known filtering capability 
(activated carbon, zeolite, a cotton milling waste, and a wood waste), in both controlled laboratory and 
field conditions. Influent and effluent samples from each filter column were analyzed for toxicity, turbidity, 
conductivity, pH, major anions and cations, and particle size distribution for each test. 

This research demonstrated that physical clogging of the filters occurred well before the sorptive capacity 
of most media is reached when stormwater runoff is filtered without adequate pre-treatment. If adequate 
pre-settling is done, the solids remaining in the runoff are generally very small (colloidal). These filters are 
capable of removing many of the colloidal sized particles; however, the percent removals (measured as 
suspended solids removal) are smaller when there are fewer larger particles in the influent. Testing using 
laboratory-scale columns showed that an activated carbon-sand filter is the best at removing the 
stormwater pollutants. The range of cumulative suspended solids loadings is from 200 g/m2 (peat-sand) 
to 2,000 g/m2 (carbon-sand) before the hydraulic capacity is reduced to 1 m/day. Because these tests 
were performed using small columns (4.76 cm diameter and 45.72 cm depth) and were not able to 
completely dry between most of the tests, it is expected that the suspended solids loadings in full-scale 
filters will be about five times greater than these values before the filter clogs. 

In terms of chemical capacity, results of the testing showed that the activated carbon, peat moss, zeolite 
and compost were the most efficient media at removing the toxicants from the runoff and retaining them 
during subsequent flushings with clean distilled water. Sand, the most common filtering media currently in 
use, effectively removed toxicants from the runoff; however, the effluent from subsequent distilled water 
flushings through newly constructed sand filters indicated that the toxicants were displaced from their 
"trapped" pores by the water. The flushing effluent was significantly more toxic than the flushing influent 
clean water. Based on historical full-scale installations, aged sand, after being exposed to field conditions 
for some time, apparently ripens due to deposition of organic and mineral material and can be much more 
effective that when first installed. The compost, although an effective filter, added an undesirable color to 
its effluent. The peat moss, also an effective filter, increased the turbidity of and added color to the runoff. 
The activated carbon was found to be the most effective at removing the toxicants while not increasing 
the turbidity and color.  In all cases, the media had to be mixed with sand to maintain adequate flow rates. 

Research is continuing regarding the ability of filters to treat stormwater runoff and it is anticipated that a 
future volume in this series will detail the results of the ongoing work. This new phase of the filter project 
has two purposes: 1) quantify the effects that pH, ionic strength and influent concentration will have on 
the removal ability and capacity of the filter media; and 2) perform pilot-scale studies using several 
selected media in order to determine the applicability of the bench-scale results to full-scale operations. 
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These two steps are required in order to develop design guidelines for stormwater filters that will be 
useful for the engineering community and stormwater management planners. 

This research was funded partly by the U.S. Environmental Protection Agency’s Wet Weather Flow 
Research Program (Richard Field, Leader and Project Officer) of the Water Supply and Water Resources 
Division, National Risk Management Research Laboratory under Cooperative Agreement No. CR 
824933, and partly by the U.S. Army Corps of Engineers’ Construction Engineering Research Laboratory 
(Richard Scholze, Project Officer). 
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